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PHASE I REPORT
NATIONAL Dt'01 SAFETY PROGRAM

Name of Dam: Conklingville Dam (Great Sacandaga Lake)

State Located: New York

County Located: Saratoga

Stream: Sacandaga River

Date of Inspection: June 16, 1978

ASSESSMENT

The inspection and review of data of Conklingville Dam did not reveal any
problems which require immediate emergency action. The dam appears to be
stable, well maintained, and safely operated.

The reservoir and spillway are adaquate to control the PMF with eight (8)
feet of freeboard remaining.

The hydraulic fill (puddle core) type construction in a moderate seismic
zone and the lack of information on construction, embankment materials,
and stability analysis dictate that evaluation of the embankment under
seismic loading be completed in the future.

* Replacement of rock rip rap at the downstream end of the principal spillway
discharge should be completed to prevent further erosion during peak
discharge periods.

Approved by__
R. Jeffrey aKilzail, P.E.
L.R ERT KIMBALL & ASSOCIATES

,R r N PA 262751'

Approved b
-.5, ,., .., CLARK . B \N

Colonel, Corps of Engineers+ . ~st~ct Eng neer

Date*___.___________
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CONKLINGVILLE DAM ID #146

SECTION 1: PROJECT INFORMATION

1.1 General:

a. Authority: Authority is provided by the National Dam Inspection Act
Public Law 92-367.

Contract Number DACW51-78-C-0025

b. Pujpose of Project: Evaluation of non-Federz.± dams to identify
dams which are a threat to life and property.

1.2 Description of Project:

a. Description of Dam and Appurtenances: The Conklingville Dam (Great
Sacandaga Lake) is a zoned earth and rock f i.ll. dam. The embankment
is 96 feet high constructed with upstream and downstream rock toes
and random earth zones with a central puddLe core. The impounded
lake is currently used for flow regulation in the Hudson River,
recreation and hydropower production.

The emergency spillway system is an ogee weir 400 feet long. The
spillway is located at the left abutment downstream of the dam
axis. Water enters the spillway through a channel at the left
abutment. This channel also feeds the principal spillway, the siphon
spillways and the powerhouse.

The siphon spillways, two 8' x 18' openings, can be considered
part of the emergency spillway system as they are designed to prime
with 2' of head over the emergency s)[llway crest elevation. This
condition has not been experienced and the siphons not utilized.

The principal spillway system, day to day, regulating controls,
is a two part system. The portion designed with the dai,1 consists
of three 8 foot diameter steel pipes with controls located in the
gate house at the left abutment along the emergency spillway channel.

The second portion of the principal outlet works is the hydropower
station located at the end of the emergency spillway channel. Water
from the dam feeds two turbines at the average rate o, 4,000 CS
.15 hours a day. The powerhous normally serves as the regulating
facility wtththe three 8 foot diameter pipes used on an as needed basis

I.. 3



c. Elevations (Feet above MSL):

Top of Dam : 795.0'

Maximum Pool Design Surcharge: 778.95

Emergency Spillway Crest: 771.0

Streambed at Centerline of Dam: 699.0

Maximuw Tailwater: Approximately 710

d. Reservoir:

Length of Normal Pool: Elevation 771 - 27 miles

Length of Maximum Pool: Elevation 794.5 - 28 miles

e. Storage:
Normal Pool: Elevation 771 - estimated 1.16 million acre-feet

Design Pool: Elevation 778.95 - estimated 1.36 million acre-feet

Top of Dam: estimated 1.81 million acre-feet

f. Reservoir Surface Area: Acres)

Top of Dam: 28,800

Normal Pool: 25,200

g. Dam:

Type: Earth and rock fill

Length: 1,100 feet

Height: 96 feet

Top Width: 43 feet

Side Slope: Upstream 3:1 to 4:1
Downstream 2.5:1 to 4.25:1

Zoning: Sluiced Core with earth zones and rock zones

Inpervious Core: Sluiced core

I,
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures: Conklingville Dam is maintained and operated by a full-time

staff stationed at the dam with support from other dam staffs of the

agency.

The dan is operated for several purposes. The primary purpose is

regulation of flow in the Hudson River and flood control. Secondary

uses are power production and recreation.

Under normal conditions flow is discharged to the Hudson River via

the Stewarts Bridge Reservoir through the hydropower station at an

optimum rate of 4,000 CFS. A flow of 3,000 CFS must be maintained

to the river. However, the power plant is regularly not operated

around the clock or every day.

As necessary, during flood seasons the principal spillways are used

to lower the reservoir level in a controlled manner. The average

low water level in winter is elevation 744' (27 feet below the spillway).

The average high in spring is elevation 767' (4 feet) below the

spillway. The maximum water level to date is 770.75'.

4.2 Maintenance of Dam: The dam is well maintained by a conscientious staff.

Mowing, and other maintenance are performed as needed.

4.3 Maintenance ofOperating Facilities: Maintenance of the principal

spillway structure is conducted as needed, and the gates are operated

regularly.

4.4 Warning Systems: No formal warning system is in use.

4.5 Evaluation: The dam and appurtenant structures are well maintained.

Periodic inspections are made of the entire structure and reports

prepared. Detailed operational and maintenance records, and rainfall

and discharge records are kept.

9S
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Crout Curtain: Asphalt grouted in 1933.

h. Diversion and Regulating-Tunnel: During construction river flow

passed by an open channel at control house. The three 8' diameter

pipes eventually installed in the open channel.

Type: Three 8' diameter steel flanged pipes

Closure: Operabled by three valves with electric motors.

Access: Valves operated in control house. If motors fail the
valves can be operated manually in valve chamber.

Regulating Facilities: Valves only opened during flooding.

i. Spillway.:

Emergency Spillway Siphon Spillway

Type: Concrete ogee Concrete ogee

Length of W4eir: 400' 36'

Crest Elevation: 771.0! 773.0'

Gates: None None

D/S Channel: Outlet channel 70 ' drop to

30' wide then Sacandaga Rivar
to Sacandaga River

J j. Regulating Outlets: Combination of three 8' diameter pipes and
gates at powerhouse.

Votm 66. 6.6-41-1000

BOARD OF HUDSON RIVER REGULATING DISTRICT
J. WARD RUSSELL, President

THOMAS MILLER JOHN M. MOONEYB Members of the Board
ROSCOE IRWIN, Counsel JOHN J. 'mURPHY. Sec'y Treas.

EDWARD H. SARGENT, Chiel rngineer ALBERT S. CRANE, Cons. Engineer

- te.'-

RF A'oRop- o/ "SluICed - tor4~
I oa3* "' /.

~ iCON/fL ING VIZLLE D17N 54C-4NOqG~q RE35ERVOIR
67q 000 Cubic Yrds of Earth fill A7rea- 2700 Acres 4,?.3 5quaremiles
/20000 Cubic Yards of Rock Fll Coccdl-37.8 8illhon Cubic Peet- 283 86!16ollons
20Q000OCubic )ard of Rock ffxcovohlonLrt 27M/es
/'WO Cvbic Yards of Co,'crefe 1,0~0 to 28000 Pee.
lenplth of 0cm /100 tf'a4 Le~hCi Sh ,ore Lirne-/25 Mlles,j 5piIwo~ -4004;vr cad 2 -8' x1385phons Flcw Lr 7vb_7710'cbo,e Level
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SECTION 3: VISUAL INSPECTION

3.1 Findings:

a. General: Conklingville Dam was inspected by personnel of L. ROBERT
11 KIMBALL & ASSOCIATES and the Hudson River - Black River Regulating

District on June 16, 1978.

b. Dam: The dam appears to conform closely to the construction drawings.

In general the dam appeared to be well constructed and well maintained.

The dam did not appear to be in distress and no settlement or seepage
zones were noted at the time of our inspection. Some heavy rock
has been washed out near the outlet channel.

c. Appurtenant Structures: All spillways, gates, valves, and control
Li house appeared to be in good condition and well maintained.

d. Reservoir Area: The dam retains the waters of the Sacandaga River.

The valley bottoms are generally covered with thick glacial sediment
and the valley sides are covered with a thinner layer of soil.

-• e. Downstream Channel: The downstream channel is wide and open.
Stewarts Bridge Dam is approximately three miles downstream and
tailwater of this dam will backup to Conklingville Dam.

3.2 Evaluation: Visual inspection revealed that the dam appears to be

stable and in good condition. However no stability information was
available for review. No seepage or settlement was noted during our
inspection. The downstream berm appeared to have been modified during

- construction (the berm widened and steepened). Some washout of the
heavy rock near the outlet channel was noted.

i.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures: Conklingville Dam is maintained and operated by a full-time
staff stationed at the dam with support from other dam staffs of the
agency.

The dam is operated for several purposes. The primary purpose is
regulation of flow in the Hudson River and flood control. Secondary
uses are power production and recreation.

Under normal conditions flow is discharged to the Hudson River via
the Stewarts Bridge Reservoir through the hydropower station at an
optimum rate of 4,000 CFS. A flow of 3,000 CFS must be maintained
to the river. However, the power plant is regularly not operated
around the clock or every day.

As necessary, during flood seasons the principal spillways are used

to lower the reservoir level in a controlled manner. The average
low water level in winter is elevation 744' (27 feet below the spillway).
The average high in spring is elevation 767' (4 feet) below the
spillway. The maximum water level to date is 770.75'.

4.2 Maintenance of Dam: The dam is well maintained by a conscientious staff.
Mowing, and other maintenance are performed as needed.

4.3 Maintenance of Operating Facilities: Maintenance of the principal
spillway structure is conducted as needed, and the gates are operated
regularly.

4.4 Warning Systems: No formal warning system is in use.

4.5 Evaluation: The dam and appurtenant structures are well maLntained.
Periodic inspections are made of the entire structure and reports
prepared. Detailed operational and maintenance records, and rainfall
and discharge records are kept.

I9
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Ii SECTION 5: HYDRAULIC/HYDROLOGIC

' J 5.1 Hydrologic Evaluation of Features:

a. Design Data: Some discussion of the spillway design is available
in old reports on the dam. These reports indicate a 600 foot long
spillway was originally contemplated for a maximum design peak of
50,000 CFS and a maximum water level of 7 to 8 feet allowing for
16 feet of freeboard.

No design information is available on the as built spillway.

u]{ b. Experience Data: Reservoir water level and discharge records are
kept. To date the maximum discharge at the site is estimated at
10,000 CFS, from flow to the powerhouse and two of the three 8'
diameter principal spillway pipes. To date no flow has been recorded
over the ogee weir, therefore no flow into the siphon. Only two
of the three principal spillway pipes have been opened at one time.

The "Upper Hudson and Mohawk River Basin Hydrologic Flood Routing
Models" study prepared by the Corps of Engineers, New York District
modeled the 1948, June 1972, SPF, and transposed Agnes floods for

I the watershed. Hydrologic parameters developed in this study
were used to develop the SPF and PMF for this study.

c. Visual Observations: At the time of the inspection discharge was
to the powerhouse only (approximately 4,000 CFS) and the water
level was at elevation 766.15 approximately 5 feet below the spillway
weir.

The rock slope below the spillway was gunnited and has an appearance
of weathered rock. The gunnite has deteriorated but not to a point
where it will affect spillway function. The gatehouse and mechanical
equipment are in good condition.

I [d. Overtopping Potential: To determine the overtopping potential for
Conklingville Dam, flood routing was conducted.

(4 This potential was Investigated through the development of theli probable maximum flood (PMF) for the watershed and the subsequent
routing of the PMF through the reservoir system. The PMP is that
hypothetical flow Induced by the most critical combination of

, t precipitation, mimimum infiltration losses, and concentration of
run-off at a specific location, that is considered reasonably N
possible for a particular drainage area.

A The drainage area contributing to Conklingville Dam (Sacandaga Lake)

Iti
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is approximately 1,050 square miles. Snyder and Clark coefficients
<I, were developed through watershed modeling done by the Corps to

define the basic hydrologic working tools, the unit hydrograph.
Using hydrometeorological Report No. 33, the PIMP index rainfall
was determined to be 18.0 inches for a 24 hour duration, 200IIIsquare mile basin. The percentages of the index rainfall applied
to other durations were interpolated from the plot of drainage
area versus percent of 24 hours, 200 square miles. The computedLI PMF peak flow was 268,000 CFS. After routing the PMF through
the impounded storage, the peak flow was reduced to 105,000 CFS.
A plot of the PMF inflow and out-low hydrographs is included in

I aathe Appendix. Assumptions made concerning the discharge-storageI capacity of the dam were:

1. The reservoir pool was assumed to be at elevation 771.0'
(spillway crest).

2. It was assumed that the power station and principal inlets
-i were closed in developing a discharge rating. This condition

is possible and leads to a slightly conservative analysis.

3. A weir coefficient of 3.8 was assumed accurate for the spillway.
A total spillway length of 395' was used, scaling the length
from construction drawings.

4. Elevation - Storage data was calculated using U.S.G.S topographic

maps.

5. Hydrologic parameters developed by the Corps were assumed correct.

The ability of the Conklingville Dam to discharge the standardproject flood (SPF) was also evaluated The SPF peak flow of
141,000 CFS was routed through the impounded storage and reducedto 48,000 CFS. The SPF outflow is indicative of a pool elevation
of 780.9 feet above MSL, 9.9 fee: above the spillway crest. The
PMF outflow of 105,000 CFS is equivalent to 15.8 feet above theK spillway crest.

Summary of Flood Routing
LI Conklingvil.e Dam

Elevation Top of Dam 795.0'

Elevation Crest of Spillway = 771.0'

PMF Routing

PMF Peak = 268,000 CFS

TIT% PMF After Routing through Reservoir 105,000 CFS

i 11



4]Elevation of Routed PMF corresponding to 105,000 C17S -786.8 feet above MSI.

i] Freeboard Remaining =8.2 feet

Spillway Surcharge 15.8 feet

SPF Routing

~. SPF Peak 141,000 CFS

SPF After Routing through Reservoir =48,000 CFS

Elevation of routed SPF corresponding to 48,000 CPS 780.9 feet above MSL

Fr#(-eboard Remaining 14.1 feetJ

Spillway Surcharge 9.9 feet

12~



Li SECTION 6: STRUCTURAL STABILITY

U6.1 Evaluation of Structural Stability:

a. Visual Observations: No distress, settlerent, movement or erosion
was noted during the inspection. In general the embankment and
spillway walls appeared to be in a stable condition.

b. Design and Construction Data: No design data was available on the
structure. In addition no soils testing information was available.
Some stability calculations were made on a portion of the concrete

ii weir retaining wall.

c. Operating Records: The dam is not operated in a way that would
adversely affect the embankment stability.

d. Post-construction Changes: There have been no post construction
changes which should affect the stability of the structure.

, e. Seismic Stability: Seismic stability computations are not available.
The reservoir is located in seismic zone 2. Since Conkltngvtlle
Dam was constructed using a sluiced puddle core and no information
is available on this material or how it was constructed a seismic
stability analysis should be conducted.

13
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1 SECTION 7: ASSESSMENT/RFMEDIAL MEASURES

LI 7. 1 Dam Assessment:

a. Safety: The Conklingville Dam does not appear to present an
immediate danger to life and property.

b. Adequacy of Information: The available information is not adequate
to conduct a complete analysis of the structure. No data relative

to embankment stability 
is available.

The information available to complete the hydrologic analysis is
adequate.

The validity of available information appears to be good.

c. Urgency: The condition of Conklingville Dam is considered to be

a non-emergency situation not requiring irzediate action to

protect downstream development.

d. Necessity for Future Studies: The hydraulic fill (puddle core)
type construction in a moderate seismic zone, and the lack of
information on construction, embankment mazerials and stability
analysis dictate that evaluation of the embankment under seismic
loading be completed in the future.

7.2 Recommendations:

1 1. Embankment stability analysis should be conducted.

2. The owner should continue his excellent maintenance and operatinguprogram.
3. In the future some surface maintenance to The spillway structure

will be necessary.

4. Replacement of rock rip rap at the end principal spillway channel

(.toe of dam) should be completed to prevent progressive er63ion

or erosion during peak discharge periods.

14



- ~
:~z~;J.:

7 Ii1~
II
LI
II
I'

II

iii
* I I

I APPENDIX

GEOLOGY

-g

* I

[-I
ii
LI

4 LI
44 [1

El
El



< i
Conklingville Dam and Sacandaga Lake

The bedrock in the vicinity of the Conklingville Dam is of Precambrian
age. It is composed mostly of granitic gneiss. The oldest of the
geotectoric cycles recognized in this belt is commonly referred to as the
Grenville Orogeny. There were a number of sequencies within this orogeny.
Most geologists believe that the Adirondack Mountains were formed by the
domical uplift of the crustal basement. But to explain the metasedimentary

- ' ' rocks within the region, other geologists believe that the present Adirondacks
are due to an isostatic uplift of a very ancient peneplained mountain chain.

ii This is illustrated by the fault blocks or horst and grabens of the southern
H Adirondacks (See cross-sections).

The Adirondaizks are still mildly, seismic. This is due to both
isostatic uplifting and glacial rebound. ':any faults transverse through the 1%
reservoir and are easily exposed by using landsat information.
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Th 11e Up)per Hludson kliver to the Sacandarja River confluence drainls

an arda, of 27?2 square mil1es. This area i s sparsely populated-; 'thle

Only ci-ty in the mrea is Uari-ensburg. MNajor tributaries to thI12

Fl Hfudton include Cedar River, Indian RiPr *cro ieradaada

Rier Two reservoirs, lndian Lake and Great Sacandaga Lake, lie inI1
[Ithle basin -also. Niumerous natural lakes dot thle -area, the largest

bWing Schrobn and grant Laos, both in IUM. Schr~on River Subbasin.

The Upper Hudson Basin was divided into 15 subbasins (F:igure 6.16)

1 8and connected as shown in the schematic in Figure 6.17. Gauges onl.T
the fiiain stem of the Hudson are at Newcomib, Gooley, North Creek and]

j1 Hadley, and trib~utary gauges include the Cedar River below Chain Lakes,1

the East Branch of the Sacandaga River at Gr-iffin, the Schroon River

Uat Riverbank, mrnd the Sacandaga River, near H-ope. The remaining two

gIu90S lie just below thle OUtletS of the two reservolxs.

'fables 6.20 through 0.22 present the subbasin characteristic,.

LI while Table 6.23 presents thle routing parameters. Tables 6.24 andi
6.25 give thle data foi- Indian Lake and Great Sacandaga Lake.

Tables 6.26 and G.28 Present. the results of the sim~ulation runs.

H Figures 6.18 through"l G.29 show the coip,xisorns of cnpadand observed

hydrographs for tile tiwo historic events. Lastly, Taltd. 6.29 show.-S

iT i1the SPF hydrographs at key locations iin Ova ba s ir,.

fr1i9
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IThe observed and comptited hydrographt for this basi n Mimic&~

g6~ agemet ~e to the shape of the hydrographt for the 1948

-eveht, it Riverbank oni the Schroon Rivor' (Figure- 5.22 an 't~1972

evenit at New 6mb on the Hudson ikiver (Fiqure 6.26). The response

of' the Sthroon Basin appears to be damped significantly by natural

lake storatge. Howevecwr, in view of the'1adk of detailed data on this
basin it was impossible to determine a bettc-er structure to model t-his

batsin. The response of the Hu. dson River above New*comb is quite

ii different for the 1948 and 1972 events (Figures 6.18 and 6.26).

Attempts to find unit hydrocjraph parameters that would aIccurIately'<I ('1 reproduce both events Prove! unsuccOssful.

The effect of Schroon, Brant, Loon, and Friends Lakes is to

delay and attenUate the runof fro the Schroon~gasin. This isI 3 apparent from the SPF and Transposd Agnes events its w:ell as a review
of the historic recordl at Riverbank, USGS Gauge 3170 whiMch showis .1

u much lower, peak, discharges/area ratios than the rest of the Upper

Hudson Basin. Sacandaga Reservoir also has a major effect on the

runoff from the Sacarndacja RivL-r Basin, s ignificanl reucing the

[ , U peak, flows even though the i i-al stFge was at th*! spillwy elevation.

1k, Trinsposed Agnes ,e;ent0 had hipher discharge- than the SPF

SLI event in tka Uper iHudson Basin except for the uppe.r Sacandaga River
B~si Acopaisn f-he HP and Transposed Agn-e result IerS 1

1 maxifoar recorded pfeaks for the entire Uppcr 111udson "asin -is presented

in Se_-ction 6.6.
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UPPER HUDSON RIVER TO CO0NFLUEk~E WITH SACANMAGA RIVER
IL ROUTINMG REACH CHARACTERI STICS

Iluskingun
ParametersiiUReach No.' L nth slope NSTEPS K x

(ft/mi)(hrs.)

1036-1038 10.2 10.6 3 1.3 .
fl1037,1033 4.0 25.5 1 1.0 .3

1038-1040 **DUMMY LIMK.*

1039-1040 6.6 27.1 1 1.6 .3

1040-1041 17.0 25.3 2 2.1 .2

1041-1043 21.4 18.2 3 2.1 .2

In~ 1142-1042 11.1 .9.6 3 1.5 .

1042-104 16.3 0.1 5 1.6 .3

S1043-1044 13.5 3.0 6 1.6 .2

J71. . 1044-1048 **DUM4MY LINK *

1]1045-1046 11.5 31.8 2 1.3 .3

7,i1046-1147 8.5 13.0 2 1.5 .3

1147-1047 Great Sacandaga Lake (reservoir routing)

Tj1047-48* DUMY LIN1K

[ f 71
U~127



113l .- .. V

Storaqe-Discharqe.Relationship

Elevation Storage Discharge
(ft. above MSL) (acre-f t) =cS)

1651.3 106560 0
1654 118250 7400

1654 114350 740

.1655 123060 2340

1656 128100 3370

I]1657 134060 4525

L1658 138460 5785

71661.3 153045 10000

hi .. Initial Storacie Level

U .December 1948 (not simulated)

June 1972 (not simulated)-Lis
SPF and Transposed Agnes 106'60 'y

128
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Tabl e 6.25

13 GREAT SACANDAGA LAKE

f Elevation Storaqe Dischar e
Li(ft. above MSL)acet (Cfs)

flj

745 267208 6358

749.3 352375 6680

758 435941 7275

767 655418 7848

770 -707300 7970

769 733700 8029

771.2 765610 8220

773 814279 -. 11971

774 841598 23187
778 941230. 41164

L781.1 1017912 55000

13 Initial Storage Level
(ar

Li December 1948 Cnot simiilated)

BJune 1972 733700

SPF and Transposed Agnes 760302

129
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Theiff bltich #11l1 C of~ thqe norhautebo te7

Cofllinv~l9 D1T1onl the Sacandaafio ~c~pS~o

n
+v tho isow

I whichs dip iLtovrr the luCC.. ath coa.i~i t oCl bt e rPtoi s

44 5.VI thknbynr ose jointb fori mos ofii paes aln be ra-

terrecV. ma on-he tlu o cl ytes. Te joinb o ooofths

-V~m di orach tho rivq ra b o opo alk-j, l d oisdxlubl epr~thste

f0 t 5. the jo,%ids .Como rld plas Ocaldl, st eroh b

'i~ii . tay spilfa the nne i i s prdoballe Ih~ o okwl

'Irle al Theu aon;ikse nd owio mAcws*0d ±dbnO ., argerL

thowgaa -he orP1 thy e song open ant a vidrbli dth imth'

v At1 thel .9pper tomi y,1cu i p opose 16AdiG to o a the eov~
It I 

IV apI t ceo 0 f thlc aIt vllaay onal C. it1,rtb~ t ha h rock M

~p ~ 1,*0 sv; apf). obe suhezor Ono d~ie ~ ~ ii u~r

jflsqb 4 -1 mhy ba~o oxpzate spilwa c roe~ ~t tan~h

" t..is )a.011ape 01do thai to, tlia o r Wk~ wlldn tlahxea phe .

"27 1 , .sr-jbouciisn~~ 
i~~ oj S.d in .0.3o

1uhilc,~~~~~~~~~~~~~ h 'fxiiprooo o a s .r d

IDZIa hpd is frccv~totayapp.tocp h



Wel evloedjontple t the r4'hXz posii shold e

o"to~t fr hd TwAl of the6- cOhaold afd all tock Above4

it wilbe ne sary to carythe- 'f ouhdtis ote

LU retain ing W q-4 46W&. to A depth hr tl*e rokcppor arlki i

6 noli a-, Ar± this ia4dote t46 sli~ling, p)Uneswl roal

-aus notru La thdro will be !Io d ng of th e rp-a

b~n.i~o~i~.As, the blicliis pisanes uwvlw the rte,1;ai! ing

"M~l il dp. away from the spilla hnltepen oI

the latte wlnoredr the: rock under the robtaiiRn~wal

P~~~~ u7 7 ,, ..-.
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1hv 47u d ;L, vg-

I~ ~ ~ U i n e'eTh±3 ,gr&3.Lp itaq, intruded, into inson hc

A6 in4rts fC00 te fLact -that. thdre, ape boccaional lsin

,of,: lbeth nthe ,vririto. The:: coldJ.on ae uc

- Mor9 pronoed to, tho We6st and nocfetd Conkl~i1e

Tprooc at h w!3ehatI

-t4 ~ a jneAp- anit~I :L! comnpoO o "I 4p i

quartz, blobtbo, o*A, blacR, rai~ca and ).xInblewde, Vro ; 6A

-flong,1 ionz'.rgg pq.tntu io- !dw this rock tas not aa OV xa~, as

c i vihu;theo ggeltas$. strucI;t,.ro beocrr-i;e it tano1

j aIlUb.1.o j~o breal t~no placy plocos, bvt tl *a tndodnr

-iot )wuoid =4d wi pr,.1)ab1~r not- I'llor2lTC (ih

Ei }, eLtIAl

-I-t 6' nj,(jof~ tha 6rtknitte J~ vari;,b))bba h o

j:rt, -itio!,ontU rlat to, o vt! & dsm t!I

j- thpe J~jw;!'tS 'wo ~ 3 on th> rink intlo vf~ vax wriii

ooxtrackaq )m bo -,Priid 4 o tllrs -syt

K -Q~f~1 .~ 1~7~I (..~anutirdlo 4m.' thavce vr othei, . afts 2

fl t~he j11ing wh:, YI. Ill'r Iwdo nv~i 1'c

U Then e Jnt :yt5l wil2.1 b(.2 dooll rr JIth

-AVk4 tw k
t$~J



-'b~ joi -'to's -.- O her - ''-C;

by ~ ~ ~ ~O ein crcsbthr~a h nrth.,aburot othedm

V16 EL> t e okb as e~kposod b y Aeavitonfi, praejiit g;; unu ta1y'

4'hattered 'a 6earbance and -this, condith tprqu#te -an 'ejtp-

18hee . a nearlt £3tb'ench- at an elevatllw o' 4boixt 100o'.

%113On sot of i~nt oradts is ppallol Yi~~h the surf m., of' the

I - bluxft, dbovo tlhe x±Vor and also YI-h- the, face of Wie biu

botwoori the ab o mni onoc bai-wh and. the top oLthe iou- :

~;V- taiA,, Those J'o-.1~ wt a-s, .91W pta and 3.f t he, bluff

isc undoxnihntd gr-at rto1N sl-ides wtiJ otm~ur., Diurizig (,he

j ~ I.'cl pcer4!.o -Wes roe movedl a groa~t mnut pr ;Iodk rroll I'
2 - th as -~tho mnounta: rnippe~, foriaiI5 ateep q34f ar~d4

let.ng 4i lxw. ma Z) 1s ORi ro maOt" excl-pt ozVru'O

'hon J'0Il pnnecI aeaz prObbi tht hn tli

ie0 )IIeted a-way, A q Gf uh~ t' '6.( P t"16 init;o ti,

Th$1S ep.1t'nal Ctr f'r ;;hc; aatrzn2 of' tha blul a t

jh [1m a h Irn to umot; be :abo Itiulv pov';)I but thie I'momi f,,At:;

tbe (lam %U' ,abitt h a3 a~s~. 1nwdhL '-,"ttt -wbod t-' h, 'Amd

in my, tvuuo rar;to tlhat the .. 0k'4 .4b
- ioirh vxbutjp a* ~ theu damr in not ~n~but Ia ;mc'h m~ ,

aLlwd and ' o1l.Oa t' .a31 wo'I rloppmall b pildn3

'17-. 4



,ThevaIlq botom' Agnd much ~tthq.,hilsides are coverod

II w tariousq type oL lcildit wh ch werq dpositod a

th6. end of teLege btth .vsia3on aidesr-

H' tiohO, of hve depsit qixotfilde) the:6 sojp -ti th1si repor-t,
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~i~j IiiGEOOGY D' U NRTHABU'TMENT.

The -gnelsi tgranit bed, rook of' the: north, abt t id3
dut7-,and-dividd6 -into blocts. of Varing size'by ont, c6r Gcs

U whiW- 'run in -sevrldiaetos dirqqbe-on o ti

pand inlna nto- tho horizonta r ip, of thpese j6ihtj

cracks 'qro vary #mpor-tant tactors whIlh, dairedt3.y r, ntrol

thpe stabili.ty o2 tile jbitmont le thle o rksnr 2
hitzontal. or vurticqa] with-none Ir hu4 edbhen the hi:llao

-vm44 wt be. aojnpvrablb ith. a wil OP lllttoty, 1atd~ ilp drr 'and
II

wold b 'table exodpl txt the case of' soVdre. earth MVizjients

I pbu mnh is inot the eas, hoe~ as t~oe oraolvi ave nct horlzonhal'

teejolnt; and oa the (l~lpv3 fLujj

tho, d i r ci iOr aru al reh:Nir t tho L1;1 1t-f

the f '-he aad the -,Oit lane of tho dm it, vots;

0, tt)X'j:Lfl~t t~hat 11"aOPC thie e01c :~cx the z- - jl

iA w~ayT al"! arel b 0 v on &~L~i z an Lo ~?~ 7
I- .,--- of. the Graglkoa lz nob peo mou~l *

Li vcrit thi7,Avj . arid o- it a swvt, ct iplls ivt th*a t~~

z t6,- alua ale ap4*' T "

F rtha,--t -t.- -
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-v 17 " ado.Avere dpoSO to- t. to the3.1, The stri1e'A

fae- ron ' to 70nrth of -most, and 'the dip- grom 42'

to63't~thsote. this Is the mt Sanpovttt of the,

thr , Jif;tssei in its rpla~tion, to the- dan and to the

TI; ailwa eanxe3 bcanothe Jo ihb P,14nes, a#e PraOtiioa1l1'

'ip6rl.3 to tho, 04rf tae of the- bluf fn Lmthe north abut hent K.j
1.H ~ nt -ms rm 611"Ong, planon. dovyn whIhl rnasoop ot

oc vill:,probabl-y -sllde If thoy arGq undcrmAto by ipb rd'

-- Irnvlbaothoa ~up n±'ng roo) to6rlp t

'h1)4',,- -cl fr £om 4.5" tO 80Q to uh nothea' "

'Verogg'r'iCern Vor thhe. zq~ G Or I
tle i ~~ aly ph 8S3'.'l us3 for the) eirn sy bevuxte

Al . -r r at t I,.t

- a)67Up to t hf, adip the sliding plano,~ i ml w3

tJ~~~~~ ~ ~~~ -t.oi nli~fl1 t OQ Tout- ~ dv ~e~~ ~~~
xkl oa~c~n ks Sfpa h

LIWm S.Ita o b 'teIin i

Tb&110 thUilz"O o ao )"';a* t r~ight, ~eaAgs with bLa

b,~ ~ ~~~~u; t~.i - oi -to balzg amd avr.g at~mot 0"D
t, -.n w tji. fiv w

rook ltj - blook. which r,.L~I~i, h.~L
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of the0r, if, nt w)be Ar 'iwit drk eas e the,2 andk

4so ao -4; i In, he~s th' trieuce 0 ~ n np

* Oadd to the 8hattbred Andj unqt4 Ie cOndition mapy'

H : o~ths caks aie open th~p pothiittin , Water oetr

Wobn, this wAter Trecee at fxrt a rmncx or C'e oni

.2the, 11c pa'yinr thep cradCS oppa Vi id and ren&or-Vjg the

B 201, 0,2',~0~ Q3 207, 203 dni .2 0 were -xinid

an.ii; was o~p)d that thiore were, IOwv long pitcos a ovcccc

LI'op ove aV~ o ,,lig, w-id that mo~itf of It wart ifi Very

U11prt, 1eCO5 0, iRea p L e the Or t) rocpOO y'wa ~~

bisth for If st- of theo~e 0a in'm ~ Vill

t U vo'r Imnbrokhw.n is ksound~ 0"1", thaL 1:1.ove ax'o tr~iw acks

:1 KWhich cause tlie dooq to- broak ~lnzo f pfljlacooe,

IMOTh -nri _,Itrtmont 01 tho dami ta em. the a~una~ s de

oJ~ a s)Ia~rp (:Urve III. Lh rivxer mid thex .,rtw h ,

LI.1y i. Ou(tt-'Is It the bAI,U R~AXA ur~ i. z';h IJl Vax'1?r

than L' k Lv iwr tfoait' I

14,-

t- ":' r'
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and andl danger dtOs

IITh silwaphabnnl as fir~ t plnnne4 wud ve -a

Ii idihwal Aboub. .a hu dred f eet 14h wt lo8o p
pr~xiab71 _04' il t40 6idng. pIhne3 dipT h.,n

dlI 4t o n avbra p -*udreo tigh h - o 0 ;o -56' V lp wouild loavp a
ii, anuaz shapod, p f rock~ um% ppored- excepL f or cr ic'IIti 'fi "416hn th0 61l:4ing P1ae n wAtel!i soppi~ng thtough
tj 66, Spo:W& ciras jvojid ac ai a, luli rean tp xic~tce

IlL UL, Xii 4iddi- ilt. very tibn v;mtqr frovp in the,

j,-hidvoid el fn o e ptishin4, the- Wolcb

IL~t~gQ bloo] miil~ rboto l r(;g Cm.ay edpu~ tt

§{.[Oldd nlot iflid~ dwn in onc grand walv dlpaul us ruihc,j

]Bnr~thqv.p.cq) oojIcu oil mdorAtu itton.'Aty aro ]lnovfrn to

'PO:ihc& Oil iitc slidil. pjanpo'.

Tt mp..y bet ara-acd thes:t 'olro or-ldi t;

;. f di~~'~ e ptr. ava, that Lte ( will be ~I.) G Vq 0

bib u th. a vi,)w i- i ouppo~rLed r,3alfi sr by, auvewptec Cgeolog '
* eor~ ~er by ob cgVatiou in IntlVRlAl md u2i~,Tj

-u t'2 6fn the Boom( andi tllr Sfqt%. uz *.ubtodly oixtall"

cluvwiw:1L to t'z16 ro1 hoie thio r~cks oro plasti a-id

Tilll
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racks 04anr not ex1 t ti b ilo-VO'to:be. m4ny mlsdw
beor so aoodiin s eh~ed,Wiiqh meitqnp _that, as 'fa

As,. this Urobe is ooiirn id the-~o4 -th o b' h ' joint 'qi~qjtq's
isidfnte he, jont s' of, theq £:st aystpm ar patl

clyparalle to the, blurf aoe of the ,u,f' andthsem

1 >becoime more wi.dely spaded rnt)d a#pil ot vith depthbtoer

vqtionu In deep qxiprrl0o pr ovo that- a1t drept10 QV on e to two P1~V un~od £et nd orp thesie joints arqel~e. dovolpd bu

lj nt -o0 Olosolr spaced 'as' at tOw 6urk-ace. _Thcsq, s,O prove

f.that theo most thut loan# be Ioe ~o is that e pi .a oi* .o.L...
roo ovreen. the ij g pl nes vilI-be somewhat thi.cker aLI the-A deph -of the boat~on 0t, pis~~cbne

If ~}t he layere, oP roj in -the norbh abC ei Ear'e uh
~iiJ.beth mse if ,the, dpil~way qhcnr. m oI~ ~ ~ nd c a s~ mil be, the.: fane oxd~ ~~ ro1e e

Ixen {r lit a r,,etalnty And~ probably broule LL

IiJontp~r~uo~r -bodding P'Illoes Ivhere tho

c;~2 le hav- rmeniitl 1.;o Mr 0e .0u.1 A, Ve

4 enlt and somrw'rhat "41110e ",e).dr~~ 1-

:apse of 'the St. Prrt1 w. in~ taloAa,.L* 'M,'ro the Inleu
o.C c~1 ~i~Z or folt;w lan the acbI.*- tw eo pvcie

Kila 8110 tyltie'*2 wall3 OP the clar-on aod lnilo

U'-c -In~ t ~i&) ciurred w1hen tbe l

'V ::::?Og'x;; volowatJlomu V-- 'v tF:i~, Y~rnel' L~q_.m Site" IyU

Hyoovx a .1-I' o caOr ct ,11
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dAoi ,broke, antd the sati~ted.-Mass of -the east- bank*ws unee

.entndby..the- rushin gaters frmt~beki he, weTt

-end -of' -the -dat,. Ofou-k tee1 ~tI ~nr. be..

tweo th wea cds;a the st. ieu~nisdar p, th te ry

prdn.ouneod Toliatiqf aiid th togg ite at the ,Gonlk,

3Agil Jam but 'there .. apparenIt1y great pli~ilartt Ve- ,

4 -tvedn, the stxruotiures oP ,bhe tt O rdlocd-. XIn ono case the

U1 7.1 ~n pla es l~pre Xorrnod by theo tColiati.on o'the -sdiibt

n-the ohrcaso bYtej~Tsa'te~~ie

VTo suint gp iMae sibucttoa In Atho norith abutment: The

nok r, n ,(I.ieQ by Joints slome of wich a~e praoti- -

14 ar- W edp±t rle t rjnis sell-maton Ir nd~t daxto

-0"±~te ~~ of' the blult. ,s not uwdarmtnod, b0~t

ti ~ nv huie llben s-1ov1y o A i) t- the bctse o, the bJliu

-,wnil "Ibis vwriit.on vi e to ppeit b7 tlu* ±Wtn o

th a dam buA , ain'oh rncore noo'ol 'cOn.on veiJ. Wb

duccdd by tile erwavationi of tile dvxolpll Vmay ~ ju~ d b

wil und 1 w'11. ~n ir to ,r ww. 1r -okc 'ard :l~ave 3-~v.t' voz

f;- IxppOrl6 oxcopl, fr~Ioton- alon the'iid4 g2 planes.~

I E'The nmer hve dei sirable, Wo avo4 th'o dixfr

ou.m conditton above o uthdvU be takon 'y the''

U e'4o1 e i e e e i

otO t!s owt

:>PW '2j'il-
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Ar v~lO

[,Iftom -unsab,6- pndi~tqi ti

t pauo an -- h -

noqrth Abu i(40 qq!rt,,.d procali -ona~y mnauosadchne

o. Plan. are dsirabl, The, -most, complete, remedl £or thd

situation vpould be, 'to. IeaVe theo 'biup uindi:Lsrbod4 a&nd 40t,

U ecavte he spilwa chnne, bt eo are 6ood on1i neerin

H ~~~ ~ e butfl the'43 I&ffl~b

rde to a ti he- dahaor of' sl1:ldeb: tor ,(i66

2 the llope of thd, nor bh wall, of the channol o ~ o h

s2tn jisthati, ia appx-o otat:r 50" to 550", Vor [~~ L

p rnsare not _,u pltanos bi n' ulau via'I'v an"I ,Ire

no e~atypua'Ilto bhe spIwr ,1 'ykV

insto o -6~qtn 3 to a -Crt&ato imele Zb v1 ill

to hoose a ,pridutel.it joqit plr. Ta -iioO thr-fd bv

that~ ~ chunT o8 to o~hor pt w* ~ to 1: t n~ et

'bewee tbe plimen 4,A tosil.lyov-o Ma- it =0 -

Oare sihwi~l bo taLkcm not to shattej the bed rook ''Uher

V L eos:1.a< rul~ne.1,0 thcat Iwomx

the rokabovo i, sliding plei ha,4,t d-:2~r-'inito j

re0v~ the avoX aTh te-

b o

gAA
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Ihr is-posbfaty- ,that the 4int wIbso i~

Fl
fIeri tl* T~ax aparb 4t thea bottom of' the, spiliahne

tlo th, itmiwiU.iiot be neoespary to ch*oosO a PqAne, which-

[ 4 oadsto that dPth 11.bA dhs shoild 46deidd wohbi e6cva

tio hs ds loqd heonditions ' thle roc1ke
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CHECK L1ISV HYDROLOGIC AND H! 'RAUJLC
ENGINEERING >TA

DRAINAGE AREA CHARACTERISTICS: 1,050 sq__ra niles - gently rolling, wooded

high 771)- 1.16 mill. ac-ftI

ELEVATION TOP NORMAL POOL (STORAGE CAPAC.TY): variable low 740)- est.3_mili.ac-f

ELEVATION TOP FLOOD CONTROL POOL (STOR.AG- C.AACITY): 7/1' - 1.16 million acre-feet

ELEVATION MAXIMUM DESIGN POOL: 778.95

ELEVATION TOP DAM: 795.0'
CRESr: Spiellway

;a. Elevation 771.G'
,p -b. Type Con re:e ouee
, i c. Width_ ogee se-ztion -see drawings for detai, ls

.i-" "" d. Length"- '
e. Location Spillover iT7 ft a ': m n

ii f. uber and Type of Gates None

OUTLET WORKS:
Throcgh lcI.'." }louse Outlet St rtcture

a. Type_ _ 'iree 7KuTice gates Thre W' pipes
1h. Location .TO-Ic -poa T __T _ _ - se of c,,.n ro]. hous

___ ___ ___ _.-.-- _ __ __ __ __ _ y. /61-

c. Entrance inverts apPrcaz:-= /6- b99
d. Exit inverts approx-ff-ately /00'
e. Emergency draindown facilities ,one Yes

HYDROMETEOROLOG I CAL GAGES:

a. _yp,-ainfall & ow ool level record Gagl, Station

1). Loca tion Cont'r. ro -use, ]D_______owns' tfll eam.
i c. Records C on i ': u 0' 11 t. . ...

MAX IMUM NON-DAtAG I .iG DISCHARGE Elev.; t a .'70.75' discharge I0,000 f.
/ mzo e

'.g I

9VvI
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CIIECK L.I
HYDROLOG IC AND .':,;,"UL IC

ENG I NE, ER I N

[)RA I NAGE AREA CHARACTERISTICS: 1 ,050 -mlc..rc :u~les ge,-uly rolling, wooded
hiJgh (77 3)- 1. 16 iill,11 ac-ftLLEVATION TOP NORMAL POOL (STORAGE CAP.X -Y: variable low (/4)- e63 Mill-ac-fl

LIEVATION TOP FLOOD CONTROL POOL (STO?:-- S -ACITY) 711' - 1..6 million acre-feet

ELEVATION MIAXIMUM DESIGN POOL: 778.95'

ELEVATION TOP DAM: 795.'

C E SF: si. way

U. Elevation 771.C'
b. Type P ,oncr e :- oee

c. Wi dth ogee s,:.ion - see drawings for d',tai.]s.._.

d. Leng _ th__"-_
e. Location Spi l lover 1,eft __.7 ._et

f. Nu;mber and Type of GatesNone

OUTLET WORKS:
.Tg c.': :'ouse Outlet Strm,-ture

a. Type Threc L Iuice gates f'hr, ' pipes

eLoc t i on end 71 approacn cl annei base of J .itro, hous
c. Entrance inverts a pprc:.:t-ately 761

d. Exit inverts approxt.::ate1y_70_ '__ "_-_"

e. Emcrgency draindown faci litie5 one Yes

HYDRaOMETEOROLOGICAL GAGES:

.'ry,,aL1a. & .low stirv- Contin.-:,s Pool level record CagIn~ ' Station

). Loca Lo .. Contr>ouse Downst 'eamC. R C!ca o ron _c. t',ecords Cont inu-u __a__._.

MAXI I Jt NO'I-DAMAGIIG DISCHARGE ElM L .:. '70.75' discharge 10,000 elh,
:~c m i:. -1 (o ate,


